Cross-desensitization of receptors for peptide chemoattractants. Characterization of a new form of leukocyte regulation.
The formylpeptide (fMLP) and C5a chemoattractants were previously shown to cross-desensitize each other's ability to mobilize Ca2+ in leukocytes but not to affect nonchemoattractant Ca(2+)-mobilizing receptors, and vice versa. Our data show that all receptors studied underwent homologous desensitization. Interestingly, peptide chemoattractants (fMLP, C5a, and IL-8) desensitized each other's Ca(2+)-mobilizing responses, but had no effect on a Ca(2+)-mobilizing purinergic receptor. Lipid chemoattractant receptors (PAF and leukotriene B4) were also desensitized by peptide chemoattractants but not vice versa. In the presence of cytochalasin B, only fMLP and C5a caused the activation of phospholipase D in intact leukocytes and enhanced desensitization of IL-8 and C5a but not fMLP receptors. To measure receptor/G protein interactions, agonist-stimulated GTP gamma S binding to leukocyte membranes was measured. Whereas all peptide receptors underwent homologous desensitization, C5a and IL-8, but not fMLP, receptors were cross-desensitized by other peptide chemoattractants. Furthermore, PMA caused inhibition of C5a- and IL-8- but not fMLP-stimulated GTP gamma S binding. These data suggest that in addition to homologous desensitization, peptide chemoattractant receptors cross-desensitize one another by at least two processes. One can be detected at the level of receptor/G-protein interaction and possibly involves receptor phosphorylation by protein kinase C. The fMLP receptor is resistant to this process. The second process is distal to receptor/G-protein interaction and utilizes an undefined pathway to cross-desensitize the Ca2+ mobilization response to all peptide chemoattractants. We propose that receptor cross-desensitization in leukocytes is orchestrated at several levels by mechanisms with selectivity for types of chemoattractant receptors.